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TENTATIVE SPECIFICATIONS 

TYPES 2NSll, 2NSllA, 2NSllB 
P-N-P ALLOY JUNCTION GERMANIUM POWER TRANSISTORS 

40, 60, 80 VOLTS 

1 O-AMP COLLECTOR CURRENT 

80-WATT DISSIPATION - 0.05 OHM MAX Res 

LOW leo LOW VBE 

for 

AUDIO AMPLIFIERS - SWITCHING CIRCUITS 

qualification testing 

ACTUAL SIZE 

All units are subjected to a high-pressure leak test and are heat cycled from -55°C and room 
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour 
period. In addition, all units are stored at + 95°C for 100 hours and then thoroughly tested 
for rigid adherence to electrical design characteristics. 

mechanical data 
The use of high-temperature silver soldeF to assemble the mounting base and the use of pro
jection welds to seal the can, provide a hermetically-sealed encl0sure which can withstand 
up to 300 psi. During the assembly process, the absence of flux, soft solder, and wet processing 
combined with extra cleanliness, prevents sealed-in contamination. 
The mounting base is a high conductivity copper which provides an excellent heat path from 
the collector junction to a heat sink which must be tightly attached to permit operation at 
maximum rated dissipation. The approximate weight of the unit is 23 grams. 
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atings at 25°C* 

'> 

2N511 2N511A 2N511 B 

VCBO Coliector·to·Base Voltage (I C = -5ma, IE = 0) -40 -60 -80 
VCEX Collector-to-Emitter Voltage (VBE = +0.2 v, Ic = -5ma) -40 -60 -80 
VEBO Emitter-to-Base Voltage (I E = -5ma, I C = 0) -30 -30 -30 
Ic DC Collector Current -10 -10 -10 
IE DC Emitter Current -10 -10 -10 
IB Base Current -5 -5 -5 

Total Dissipationt 80 80 80 
TJ Junction Temperature 95 95 95 

typical characteristics at 25 ° C * 

hFE Forward Current Transfer Ratio 
(VCE = -l.5 v, Ic = -2.5a) 30 30 30 
(VCE = -l.5 v, Ic = -lOa) 12 12 12 

Rcs Common Emitter Saturation Resistance 
(Ie = -lOa, IB = -l.5a) 0.025 0.025 0.025 

K Thermal Resistance from Collector Junction 
to Mounting Base 0.7 07 0.7 

BVCES Collector to Emitter Breakdown Voltage with 
Base Shorted to Emitter (I c = -300ma,V BE = 0) -55 -65 -75 

BVCEO Collector to Emitter Breakdown Voltage 
(I C = -300ma, I B = 0) -40 - 50 -60 

ICBO Collector Reverse Current 
(Ve B = Yz v e B 0 max, T J = 85°C) -8.0 -8.0 -8.0 

• Temperature is measured on mounting base. 
I For operation at higher temperatures refer to derating curve. 
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TYPES 2N511, 2N511A, 2N5118 
TYPICAL CHARACTERISTICS 

design characteristics at 25 0 C 
deslg" 

type symbol parameter test conditions min center max 

2N511 BVcBO Collector-to-Base 
Breakdown VoltagE I C = - 5ma, IE = 0 -40 - -

ICBO Collector Reverse 
Current VCB =-20v, IE = 0 - - 0.2 -2.0 

2N511 A BVcBo Collector-to-Base 
Breakdown Voltage Ic = -5ma, IE = 0 -GO - -

ICBO Collector Reverse 
Current V C B = - 30 v, IE = 0 - -0 .2 -2 .0 

2N511 B BVcBO Collector-to-Base 
Breakdown Voltage I C = -5ma, IE = 0 -80 - -

ICBO Collector Reverse 
Current V C B = - 40 v, IE = 0 - - 0.2 - 2. 0 

All ICBO Collector Reverse 
Current VCB= - 2v,IE = 0 - -0 .14 -

All BVEBO Emitter- to-Base 
Breakdown Voltage IE = -5ma, I C = 0 -30 - -

All lEBo Emitter Reverse 
Current VEB=15v,lc = 0 - -0 .2 -

All IB Base Current VCE = - 1.5 v, Ic = -2.5a - - 80 . -125 
VCE = -1.5 v, Ic = - lOa - -0 .8 -1.0 

All VBE Base Voltage VCE = -1.5 v, Ic = -2.5 a - -0 .4 -
VCE = -1.5 v, Ic = -lOa - -0 .84 -1.5 

All VcdSAT) Collector-to-Emitter 
Saturation Voltage Ic = -10a , IB = -1.5a - - 0.25 -0 .5 

All fa e Common-Emitter 
Frequency Cutoff VCE = -6v,lc = -l a - 7.0 -

TYPICAL CHARACTERISTICS - COMMON EMITTER 
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TYPICAL CHARACTERISTICS 

I!"IPUT CHARACTERISTICS 
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TYPES 2N511, 2N511A, 2N511B 
TYPICAL CHARACTERISTICS AND APPLICATION NOTES 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C - TURN ON CIRCUIT 

T on is time from T 1 until 0.9 Ie 
td is time from T 1 until 0.1 Ie 
I, is time from 0.1 I c until 0.9 Ie 
Id ~0.1 T o~ 

INPUT VOLTAGE 
AT POINT A 

--l.-I"~~C+-- 90" sec -J 
-12.6 volts 

Kl 

~ -=- 12 v 

+ 

A 

Kl is a mercury contact relay. 

All power sources are batteries. 

36v -=
+ 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C - TURN OFF CIRCUIT 

+ 12.6 valls 

------------ -- - --Ovolls -j -{Jd~~9~~~~ -25.2 volts Kl 

4J.Jsec I ~ 
6 "sec -1 

L5 may be wound accordi ng to the output volt· 
age desired, allowing about 2.42 turns per volt. 
The wire should be large enough to allow one 
circular mil per millampere. The output volt· 
age and current wi ll then determine 03, 04, 
05, 06 and C4. 
L2, L3-29 turns each bifilar wound No. 12 
l), L4-1O turns each No. 20 
Ql. Q2-2N511, 10 amp 40 volt each mounted 
on a total of 70 sq . in. of Va" aluminum. 
Operati ng 10 60°C 
01,0 2-1N2069 
RI-IK Y4 watt 
R2-2 ohms 10 watt 
R3-2.5 ohms 10 watt 
Cl-500 "f 20 volt (must not be omitted) 
C2, C3-20 I"f 6 volt 
Core·type 50017·2A Magnetics. Inc. 

-=- 24v 
+ 

DC-TO-DC POWER CONVERTER 
115-WATT OUTPUT AT 95% EFFICIENCY 

INPUT 
12.6volts 
lOamps 

Kl and K2 are mercury contact relay. 
All power sources are batteries . 

+ 
+ 

C4 

36v -=
+ 

[ ( 



TENTATIVE SPECIFICATIONS 

TYPES 2N512, 2N512A, 2N5128 
P-N-P ALLOY - JUNCTION GERMANIUM POWER TRANSISTORS 

40, 60, 80 VOLTS 

15- AMP COLLECTOR CURRENT 

80-WATT DISSIPATION - 0.05 OHM MAX Res 

LOW leo LOW VBE 

for 

AUDIO AMPLIFIERS- SWITCHING CIRCUITS ACTUAL SIZE 

qualification testing 
All units are subjected to a high-pressure leak test and are heat cycled from -55°C and room 
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour 
period. In addition, all units are stored at +95°C for 100 hours and then thoroughly tested 
for rigid adherence to electrical design characteristics. 

mechanical data 

maximum r 

The use of high-temperature silver solder to assemble the mounting base and the use of pro
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand 
up to 300 psi. During the assembly process, the absence of.flux, soft solder, and wet processing 
combined with extra cleanliness, prevents sealed-in contamination. 
The mounting base is a high conductivity copper which provides an excellent heat path from 
the collector junction to a heat sink which must be tightly attached to permit operation at 
maximum rated dissipation. The approximate weight of the unit is 23 grams. 

atings at 25°C* 

INSUlATtI'lG WAFR IOPTIONAU 

UCO_ENDED COUECfO~ CONNECTION 

VCBO Collector-to-Base Voltage (I C = -5ma, IE = 0) 

e J +'~20 1531 :1: 0015 110 ±oout 
- 0015 OJIOMAJI 

0625 .1: 0040 
COllECI~ IS COMMON TO CASE 10:12 MA:l: 

2N512 2N512A 2N512B 

-40 -60 -80 
VCEX Collector-to-Emitter Voltage (VBE = +0.2 v, Ic = -5ma) -40 - 60 -80 
VEBO Emitter-to-Base Voltage (I E = -5ma, I C = 0) -30 -30 -30 
Ic DC Collector Current -15 -15 -15 
IE DC Emitter Current -15 -15 -15 
IB Base Current -5 -5 -5 

Total Dissipationt 80 80 80 
TJ Junction Temperature 95 95 95 

unit 

v 
v 
v 
a 
a 
a 
w 
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typical characteristics at 25 ° C ... 

h FE Forward Current Transfer Ratio 
(VCE = -1.5 v, Ie = - 3.7a) 30 30 30 
(VCE = -1.5 v, Ic ,= -15a) 12 12 12 

Re s Common Emitter Saturation Resistance 
(Ic = -15a, IB = -2.25a) 0.025 0.025 0.025 ohm 

K Thermal Resistance from Collector Junction 
to Mounting Base 07 07 07 °C/w 

BVCES Collector to Emitter Breakdown Voltage with 
Base Shorted to Emitter (I C = -300ma ,V BE = 0) -55 -65 -75 v 

BVCEO Collector to Emitter Breakdown Voltage 
(I e = -300ma, I B = 0) -40 -50 -60 v 

I CBO Collector Reverse Current 
(VCB = Yz VCBO max, TJ = 85°C) -8.0 -8 .0 -8.0 rna 

• Temperature is measured on mounting base. 
t For operation at higher temperatures refer to derating curve. 



TYPES 2NS12, 2NS12A, 2NS12B 
TYPICAL CHARACTERISTICS 

design characteristics at 25 0 C 

I test conditions 
design 

type symbol parameter min center max unit 

2N512 BVCBO Collector-to-Base 
Breakdown Voltage I C = -5ma, IE = 0 -40 - - v 

ICBO Collector Reverse 
Current VCBo=-20v, IE=0 - -0 .2 - 2.0 rna 

2N512A BVcBO Collector- to-Base 
Breakdown Voltage I C = -5ma, IE = 0 -60 - - v 

ICBO Collector Reverse 
Current VCB = -30v, IE = 0 - -0 .2 -2 .0 rna 

2N512B BVcBO Collector-to-Base 
Breakdow,n Voltage I C = -5ma, IE = 0 -80 - - v 

ICBO Collector Reverse 
Current V C B = -40 v, IE = 0 - -0.2 - 2.0 rna 

All ICBo Coli ector Reverse 
Current VCB=-2v,IE = 0 - -0 .14 - rna 

All BVEBO Emitter-to-Base 
Breakdown Voltage IE = -5ma, I C = 0 -30 - - v 

All lEBO Em itter Reverse 
Current VEB = -15 v, I C = 0 - -0 .25 - rna 

All IB Base Cu rrent VCE = -1.5 v, Ic = - 3.7a - - 120. 200. rna 
VCE = -1.5 v, Ic = -15a - - 1.2 - 1.5 a 

All VBE Base Voltage VCE = -1.5 v, Ic = - 3.7a - - 0.4 - v 
VCE = -1.5 v, Ic = -15a - - 1.0 - 1.5 v 

All VcdSAT) Collector-to-Emitter 
Saturation Voltage I C = - 15 a, I B - 2.25-3 - -0 .38 - 0.75 v 

All fae Common-Emitter 
Frequency Cutoff VeE = -6 v, Ic - la - 7.0 - kc 

- - - - -
TYPICAL CHARACTERISTICS - COMMON EMITTER 
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CURRENT TRANSFER AND 
TRANSCONDUCTANCE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

INPUT CHARACTERISTICS 
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TYPES 2NS12, 2NSI2A, 2NS12B 
TYPICAL CHARACTERISTICS AND APPLICATION NOTES 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C-TURN ON CIRCUIT 

Ton is time from T 1 until 0.9 Ie 

td is time from T 1 until 0.1 Ie 
t, is time from 0.1 Ie until 0.9 Ie 
td = O.1 Ton 

I Tl _____________________________ + 2.1 volts 

INPUT VOLTAGE '" 0 volts 
AT POINT A -12.6 volls 

K1 

~ -=- 12 v 
+ 

A I. --

K1 is a mercury contact relay 
All power sources are batteries 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C-TURN OFF CIRCUIT 

+ 12.6 volls 

------------ -- --- Ovolls 

-J-{ld~~9~~~X~L _~2~.2volls K1 

ts is time from T 2 until 0.9 Ie 
tf is time from 0.9 Ie until 0.1 Ie 

LS may be wound according to the output 
voltage desired, allowing about turns per 
volt. The wire size should be large enough to 
allow one circu lar mil per millampere. The 
output current and load wi ll then determine 
D4, DS, D6, D 7 and C4. 
L2, L3-29 turns each bifilar wound #12 
L1 , L4-10 turns each 318 § 18 
QL Q2-2NS12 15 amp 40 volt each mounted 
on a total of 150 sq. in. exposed surface of 
Va" aluminum sheet. Operation to 6Q°C. 
D1, D2, D3-1N2069 
R 1 = 1 K Y4 volt 
R2 = 1.4 ohms 10 watt 
R3 = 1.8 ohms 10 watt 
C 1 = 500 Ilf 20 volt (must not be omitted) 
C2, C3 = 20 Ilf 6 volt 
Frequency about 1 kc. 
Core-type S0017-2a Magnetics, Inc. 

4J.Lsec I ~ 
6 Ilsec -1 -=- 24v 

+ 

DC-TO-DC POWER CONVERTER 
lSO-WATT OUTPUT AT 95% EFFICIENCY 

12.6 volts -
15 amps + 

I. --

K1 and K 2 are mercury contact relays 
All power sources are batteries 

36v -=
+ 

36v -=
+ 

I ~ 

,\ 

J 
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TENTATIVE SPECIFICATIONS 

TYPES 2NS13, 2NS13A, 2NS13B 
P-N-P ALLOY -JUNCTION GERMANIUM POWER TRANSISTORS 

40, 60, 80 VOLTS 

20-AMP COLLECTOR CURRENT 

80-WATT DISSIPATION - 0.05 OHM MAX Res 

LOW leo LOW VBE 

for 

HIGH POWER CONVERSION - HIGH CURRENT SWITCHING 

AUDIO AMPLIFIER OUTPUTS ACTUAL SIZE 

qualification testing 

All units are subjected to a high-pressure leak test and are heat cycled from -55°C and room 
humidity to +95°c and 95% relative humidity, for four complete cycles over an eight-hour 
period. In addition, all units are stored at + 95°C for 100 hours and then thoroughly tested for 
rigid adherence to electrical design characteristics. 

mechanical data 

maximum r 

The use of high-temperature silver solder to assemble the mounting base and the use of pro
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand 
up to 300 psi. During the assembly process, the absence of flux, soft solder, and wet processing 
combined with extra cleanliness, prevents sealed-in contamination. 

The mounting base is a high conductivity copper which provides an excellent heat path from 
the collector junction to a heat sink which must be tightly attached to permit operation at 
maximum rated dissipation. The approximate weight of the unit is 23 grams. 

atings at 25°C* 

INSUlATING W"fE. toPTlONAU 

lEea_ENDED (01.1(00_ CONNECTION 

VCBO Collector-to-Base Voltage (I C = -5ma, IE = 0) 

o -B 1.1'7 %0.005 O. lOOMAX::J 

0 .665::1:: 0_005 ) T-J-._-
= -+---I.SJ1 % O,015 0 .615 %O.otO 0110±OOOlst 

COUfCto. IS COMMON TO CASE 

2N513 2N513A 

-40 -60 
VCEX Collector-to-Emitter Voltage (VBE = +0.2 v, Ic = -5ma) -40 -60 
VEBO Emitter-to-Base Voltage (I E = -5ma, I C = 0) -30 -30 
Ic DC Collector Current -20 -20 
IE DC Emitter Current -20 -20 
IB Base Current -5 -5 

Total Dissipationt SO SO 
TJ Junction Temperature 95 95 

2N513B unit 

-SO V 
-SO v 
-30 v 
-20 a 
-20 a 
-5 a 

SO w 
95 °C 

typical characteristics at 25 ° C * 

hFE forward Current Transfer Ratio 
(VCE = -1.5 v, Ic = -5a) 36 36 36 
(VCE = -1.5 v, Ic = -20a) 12 12 12 

Rcs Common Emitter Saturation Resistance 
(Ic = - 20a , IB = -3) 0.025 0.025 0.025 ohm 

K Thermal Resistance from Collector Junction 
to Mounting Base 0.7 0.7 0.7 °C/w 

BVCES Collector to Emitter Breakdown Voltage with 
Base Shorted to Emitter (I c = - 300ma, V BE = 0) - 55 -65 -75 v 

BVCEO Collector to Emitter Breakdown Voltage 
(I c = -300ma, I B = 0) -40 -50 -60 V 

ICBO Collector Reverse Current 
(VCB = Yl VCBO max, TJ = S5°C) -S .O - S.O -S .O ma 

• Temperature is measured on mounting base. 
t For operation at higher temperatures refer to derating curve. 



TYPES 2N513, 2N513A, 2N513B 
TYPICAL CHARACTERISTICS 

design characteristics at 2SOC 

type symbol parameter test conditions 
design 

min centel' max 

2NS13 BVCBO Collector-to-Base 
Breakdown VoltagE Ic =-Sma , IE = O -40 - -

ICBO Collector Reverse 
Current VCBO = -20v,IE = 0 - -0 .2 -2 .0 

2NS13A BVCBO Collector-to-Base 
Breakdown Voltage Ic=-Sma,IE = O -60 - -

ICBO Collector Reverse 
Current VCB = -30v,IE = 0 - -0 .2 -2 .0 

2NS13B BVcBo Collector-to-Base 
Breakdown Voltage I C = -Sma, IE = 0 -80 - -

ICBO Collector Reverse 
Current V C B = -40 v, IE = 0 - -0 .2 -2 .0 

All ICBO Collector Reverse 
Current VCB =-2v,IE=0 - -0.14 -

All BVEBO Emitter-to-Base 
Breakdown Voltage IE = -Sma, I C = 0 -30 - -

All lEBO Emitter Reverse 
Current VEB=1Sv, lc = 0 - -0 .2 -

All IB Base Cu rrent VCE = -1.S v, Ic = -Sa - -140 -2S0 
VCE = -1.S v, Ic = -20a - -1.6 -2 .0 

All VBE Base Voltage VCE = -1.S v,lc = -Sa - -0 .4 -
VCE = -1.S v, Ic = -20a - -1.2 -15 

All VCE (SAT) Collector-to-Emitter 
Saturation Voltage Ic = -20a,IB = -3a - - 0.5 -1 .2S 

All fa e Common-Emitter 
Frequency Cutoff VCE = -6 v, Ic = -1A~ - 7.0 -

TYPICAL CHARACTERISTICS - COMMON EMITTER 
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OUTPUT CHARACTERISTICS 
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CURRENT TRANSFER AND 

TRANSCONDUCTANCE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

INPUT CHARACTERISTICS 
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TYPES 2N513, 2N513A, 2N513B 
TYPICAL CHARACTERISTICS AND APPLICATION NOTES 

TYPICAL SWITCHING CHARACTERISTICS AT 2SoC-TURN ON CIRCUIT 

T on is time from T 1 until 0.9 Ie 

td is time from T 1 until 0.1 Ie 

t, is time from 0.1 I c until 0.9 Ie 

td """ 0.1 Ton 

I Tl - - - - - - - - - - - - - - _____________ __ + 2.1 volts 

INPUT VOLTAGE \ 0 volts 
AT POINT A 

--..l.-I'IS~C+- 90 I'sec -I 
-12.6 volts 

Kl 

~ -=- 12v 
+ 

KI is a mercury contact relay. 
All power sources are batteries. 

TYPICAL SWITCHING CHARACTERISTICS AT 2SoC-TURN OFF CIRCUIT 

+ 12 .6 volts 

------------ -----Ovolts 

-j--Lf~~~9~~~!~ -25.2 volts 

41'sec I 
61'sec 

L5 may be wound according to the output volt
age desired, allowing about 0.639 turns per 
volt. The wire size should be large enough to 
allow one circular mil per milampere. The out
put current and load will then determine D2, 
D3, D4, D 5 and C4. 
L2, L3- 17 turns each No. 10 bifilar wound 
LJ , L2-4 turns each No. 17 
QI. Q2-2N513 B 80 volt 20 amp each mounted 
on a minimum of 160 sq . in. of Ys" aluminum. 
Operation to 50°C. 
DI-IN1l24 mounted on a min . of I sq. in . 
1/ 16" aluminum 
R 1-1.5 K ohms Y4 watt 
R2-1.8 ohms 20 watt 
R3-2.4 ohms 20 watt 
CI-500 I'f 50 volts (must not be omitted) 
C2, C3-20 I'f 20 volts 
frequency-about I kc 
Core type 50022-2A Magnetics, Inc. 

DC-TO-DC POWER CONVERTER 
SOO-WATT OUTPUT AT 90% EFFICIENCY 

28 volts 

20 amps 

+ 

K land K2 are mercury contact relays. 
All power sources are batteries. 

+ 

36v -=
+ 

36v -=
+ 

• 



TENTATIVE SPECIFICATIONS 

TYPES 2N514, 2N514A, 2N514B 
P-N-P ALLOY -JUNCTION GERMANIUM POWER TRANSISTORS 

40, 60, 80 VOLTS 

25 -AMP COLLECTOR CURRENT 

80-WATT DISSIPATION - 0.05 OHM MAX Res 

LOW leo LOW VSf 

for 

HIGH POWER CONVERSION - HIGH CURRENT SWITCHING 

AUDIO AMPLIFIER OUTPUTS 
ACTUAL SIZE 

qualification testing 

All units are subjected to a high-pressure leak test and are heat cycled from -55°C and room 
humidity to +95°C and 95% relative humidity, for four complete cycles over an eight-hour 
period. In addition, all units are stored at + 95°C for 100 hours and then thoroughly tested for 
rigid adherence to electrical design characteristics. 

mechanical data 
The use of high-temperature silver solder to assemble the mounting base and the use of pro
jection welds to seal the can, provide a hermetically-sealed enclosure which can withstand 
up to 300 psi. During the assembly process., the absence of flux, soft solder, and wet processing 
combined with extra cleanliness, prevents sealed-in contamination. 
The mounting base is a high conductivity copper which provides an excellent heat path from 
the collector junction to a heat sink which must be tightly attached to permit operation at 
maximum rated dissipation. The approximate weight of the unit is 23 grams. 

maximum ra 

INSUlATING WAFHl IOI'TIONAU 

tKO_ENOED COllEClOll CONNECTION 

tings at 25°C* 

VCBO Collector-to-Base Voltage (I C = -Sma, IE = 0) 
VCEX Collector-to-Emitter Voltage (VBE = +0.2 v, I C = -Sma) 
VEBO Emitter-to-Base Voltage (I E = -Sma, I C = 0) 
Ic DC Collector Current 
IE DC Emitter Current 
IB Base Current 

Total Dissipationt 
TJ Junction Temperature 

typical characteristics at 25°C* 

hFE Forward Current Transfer Ratio 
(VCE = -1.5 v, Ic = -6.25a) 
(VCE = -1.5 v, Ic = -25a) 

Rcs Common Emitter Saturation Resistance 
(I c = -25a, I B = -3.75a) 

K Thermal Resistance from Collector Junction 
to Mounting Base 

BVcEs Collector to Emitter Breakdown Voltage with 
Base Shorted to Emitter (I c = -300ma, V BE = 0) 

BVcEo Collector to Emitter Breakdown Voltage 
(I c = -300ma, I B = 0) 

ICBO Collector Reverse Current 
(VCB = YzVCBO max, TJ = 85°C) 

• Temperature is measured on mounting base. 
t For operation at higher temperatures refer to derating curve. 

o. IOO_XL o.n O O.Oll 

}."..,.' ''.~ 
- ~O.310 M..t,)( 

0.62J :tO.o.o 
I.OJ211t4X 

2NS14 2NS14A 2NS14B unit 

-40 -60 -80 v 
-40 -60 -80 v 
-30 -30 -30 v 
-25 -25 -25 a 
-25 -25 -25 a 
-5 -5 -5 a 

80 80 80 w 
95 95 95 °C 

40 40 40 
12 12 12 

0.025 0.025 0.025 ohm 

0.7 o 7 0.7 °C/w 

-55 -65 -75 v 

-40 -50 -60 V 

-8 .0 -8 .0 -8 .0 rna 



TYPES 2N514, 2N514A, 2N514B 
TYPICAL CHARACTERISTICS 

" design characteristics at 2 SoC 
design 

type symbol parameter test condi tions min cent er max 

2NS14 BVcBO Collector-to-Base 
Breakdown Voltage I C = -Sma, IE = 0 -40 - -

ICBO Collector Reverse 
Current VCBo = -20v, IE = 0 - -0 .2 - 2. 0 

2NS14A BVcBO Coll ector- to-Base 
Breakdown Voltage I C = - Sma, IE = 0 -60 - -

ICBO Coll ector Reverse 
Current VCB = -30v,I E= 0 - -0 .2 -2 .0 

2NS14B BVcBo Co ll ector- to-Base 
Breakdown Voltage I C = -Sma, IE = 0 -80 - -

ICBO Coll ector Reverse 
Current VCB = -40v,IE = 0 - -0.2 -2 .0 

All ICBo Coll ector Reverse 
Current VCB = -2v, IE= 0 - -0 .14 -

All BVEBo Emitter-to-Base 
Breakdown Voltage IE = -Sma, lc = O -30 - -

All lEBO Em itter Reverse 
Current VEB = ISv, lc = O - -0 .20 -

All IB Base Current VCE = -1.S v, Ic = -6.25a - -IS6 - 340 
VCE = -1.5 v, Ic = - 2Sa - -2 .1 -2 .S 

All VBE Base Voltage VCE = -1.S v, Ic = - 6.25a - -O .SO -
VCE = -1.S v, Ic = - 2Sa - -1.1 -1.5 

All VcdSAT) Collector-to-Emitter 
Saturation Voltage Ie = -2S.a, I B = -3.7Sa - -0 .62 -US 

All f a e Common-Emitter 
Frequency Cutoff VCE = -6v,lc = -la - 7.0 -

TYPICAL CHARACTERISTICS - COMMON EMITTER 
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hFE CHARACTERISTICS 
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CURRENT TRANSFER AND 
TRANSCONDUCTANCE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 

INPUT CHARACTERISTICS 
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TYPES 2N514, 2N514A, 2N514B 
TYPICAL CHARACTERISTICS AND APPLICATION NOTES 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C- TURN ON CIRCUIT 

T on is time from T I until 0.9 Ic 

td is time from T I until 0.1 I c 
tr is time from O.1lc until 0.9 Ic 
td = 0.1 Ton 

I Tl __ ____ _______________ ________ + 2.1 volts 

INPUT VOLTAGE \ 0 volts 
AT POINT A 

--l-1'~~c-I-90I'SeC -l 
-12.6 volts 

Kl 

~ -=- 12v 
+ 

A R, I, -

Kl is a mercury contact relay 
All power sources are batteries 

TYPICAL SWITCHING CHARACTERISTICS AT 25°C-TURN OFF CIRCUIT 

+ 12.6 volts 

-- - ---- - ----- - -- - - - Ovolts 

-J-{ld~~9~~~!~L -25.2 volts 

41'sec I 
6 J..l.sec 

R, I, -

K 1 and K2 are mercury contact relays 
All power sources are batteries 

L5 may be wound according to the output 
voltage desired, allowing about 0.639 turns per 
vall. The wire size should be large enough to 
allow one circular mil per millampere. The 
output current and load will then determine 
03: 04, 05, 06 and C4. 

DC-TO-DC POWER CONVERTER 
620-WATT OUTPUT AT 90% EFFICIENCY 

L2, L3-17 turns each #10 bifilar wound 
Ll, L2-4 turns each #16 

+ Ql, Q2-2N5148 80 volt 25 amp each mounted 
on a min of 200 sq. in . of Y4 " aluminum to be 
good to 50°C. 
01-lN1l24 mounted on a min of 1 sq . in . of 
exposed aluminum 1/ 16" thick. Operation 

INPUT 
28 volts 
25 amps 

C4 

to 50°C. 
RI-IK ohms Y4 watt 
R2-1.5 ohms 20 watt 
R3-2 ohms 20 watt 
Cl-500 I'f @50 volt(must not be omitted) 
C2, C3-201'f @20 volt 
Frequency about 1 kc . 
Core-type 50022-2A Magnetics, Inc. 

+ 

36v -=
+ 

36v -=
+ 



TI'S COMPLETE LINE OF GERMANIUM TRANSISTORS 

AVAILABLE OFF-THE-SHELF AT FACTORY PRICES 

Collector Conversion Alpha 
Collector hfe .... Reverse Current Gain db Audio Cutoff 

Dissipation Collector cu rr ent or leo or Gain Frequency 

Case Former at 25°C VoUage-v m. hFE max Res db me Bulletin 

Type Type Designation mw max max min max .' v Iyp min avg Number 

Computer-mesa type 2N705 U 300 15 50 25 @ IOm. 3 5 30 ohms Res 250 DL·S lOS I 

ultra-high-speed 
2N710 U 300 -15 -50 20 @ IOm. 3 -5 3:1 ohms Res 250 DL·S 112S pnp 

Computer-mesa type , 
ultra-high-speed , 
non-saturating 

S 750 -25 -100 A8@ 10 rna, 100 me 10 - 15 7DO pnp 2NI 3S5 
Computer-alloy type 

2N395 X 150 -30 pnp -250 20 @ 10 rna 150 - 15 4.5 DL·S 1119 
pnp 2N396 X 150 30 250 30 @ IOm. 150 20 S 
pnp 2N397 X 150 30 250 40 @ lOma 150 15 12 
pnp 2NI093 X 320 150 30 250 50 200 6 20 S 
npn 2NI 302 y 150 25 300 20 50 Iyp @ 10 m. 6 25 4.5 DL·S 11 36 
pnp 1NI 303 y 150 30 300 10 50Iyp @ IOm. 6 15 4.5 DL·S 1136 
npn 1NI 304 y 150 15 30{) 40 70 lyp @ IOm. 6 15 S DL·S 1136 
pnp 1N1305 y 150 30 30{) 40 70 Iyp @ 10 m. 6 15 S DL·S 1136 
npn 1NI306 Y 150 15 300 60 100 Iyp @ 10 m. 6 15 11 DL·S 1136 
pnp 2N I307 y 150 30 30{) 60 100 Iyp @ 10 m. 6 25 12 DL·S 1136 
npn 2NI 30S y 150 25 30{) SO 150 typ @ 1Orna 6 25 20 DL·S 1136 
pnp 2NI 3D9 y 150 30 300 SO 150typ @ IOm. 6 25 20 DL·S 1136 

Computer power 
core driver 

pnp 2N I046 K 15w -SO -3. 40 (70 typ) ~ l rna - 40 12 DL·S 974 
Very high frequency 

2N II41 5 750 -35 - 100 "'12db @ 10 rna, 100 me -5 -15 30 ohms Res 750 DL·S 1032 

pnp 2NII41 5 750 30 10{) lI. lOdb @ 10 rna, 100 rr.e 5 15 30 ohms Res 60{) DL·S 1031 

1NII43 5 750 15 10{) " 8db @ 10 rna , 100 me 5 15 30 ohms Res 4S0 DL·S 1031 

2NII95 S 215 30 40 A12db @ 10 rna, 100 me 5 20 30 ohms Res 750 

2N24S A 30 25 5 20 typ 10 12 50 DL·S 66 1 
Radio RF, converter, 2NII07 A 30 16 5 A34db at 455kc 10 11 DL·S 101 7 
csc and IF 2NIIOS A 30 16 5 l>33db at 455kc 10 12 DL·S lOIS 

2NII09 A 30 16 5 A20 db at 455kc 10 12 DL·S 1019 
pnp 2NlllO A 30 16 5 ':'29db at 455kc 10 12 DL·S 1020 

2NIlII A 30 20 5 ':'25db at 455kc 10 12 DL·S 1020 
1NIlllA A 30 10 5 ':'25db at 455kc 10 11 DL·S 1011 
2NII IIB A 30 27 5 ':'25db at 455kc 10 12 DL·S 102 1 

Audio 2NI S5 A 352 150 20 150 50 (70 avg) 15 20 39(261 DL·S 610 
output 1N13S A 310 50 10 150 30 (50 avg) 20 20 37 DL·S 63S 

2N291 E 357 ISO 15 200 30 (45 avg) 25 25 31(221 DL·S 672 
pnp 2N6S0 A 150 20 150 (35 avg) 14 12 

2NI 370 Z 150 25 150 SO 14 2 
2NI371 Z 150 45 150 SO 14 2 
2NI173 Z 150 15 150 50 14 2 
2NI174 Z 150 25 150 50 14 1 

Power and 2N150 K 356 25w 30 3. 30 at 0.5a 1m. 30 30 12kc DL·S 726 
medium power pnp 2N151 K 356A 25w 60 3. 30 at 0.5a 2m. 60 30 12 kc DL·S 727 
audio 2N I3S1 Z 200 25 200 SO 14 2 

2 NI3S3 Z 200 25 200 50 14 1 
General 2N364 A 200A 150 30 50 9 @ lm. 19 10 30 2.5 DL·S 944 
purpose npn 2N365 A 20 lA 150 30 50 19 @ 1 m. 49 10 30 3 DL·S 944 

2N366 A 202A 150 30 50 49 @ 1 m. 142 10 30 3.5 DL·S 944 
204 A A 150 60 50 9 @ 1 ma 49 10 30 2.5 DL·S 943 
1N36S A 301 150 30 50 19 @ 1 m. 49 20 30 I DL·S S73 
2N369 A 302 150 30 50 49 @ 1 ma 141 20 30 1.3 DL·S S73 
2NI 372 Z 250 25 200 45 ' 7 2 
1NI373 Z 250 45 200 45' 7 2 
2NI3 74 Z 250 25 20{) 70' 7 2 

pnp 2N I375 Z 250 45 200 70' 7 2 
2N I376 Z 250 25 200 95 ' 7 2 
2NI 377 2 250 45 200 95' 7 2 
2NI 3S0 Z 250 12 200 100 14 2 
2NI 3S1 Z 250 15 200 10{) 14 2 
2N I37S Z 250 12 200 200' 14 2 
2NI379 Z 250 25 200 20{)' 7 1 

Medium 2NI03S T 1.25w 40 3. 20 @la 60 125 20 0.2 ohm Rcs DL·S 1065 
power pnp 2NI039 T 1.25w 60 3. 20 @la 60 125 30 0.2 ohm Res DL·S 1065 

2NI 040 T 1.25w SO 3. 20 @l a 60 125 40 0.2 ohm Rcs DL·S 1065 
2NI041 T 1.2Sw 100 3. 20 @l a 60 125 50 0.2 ohm Rcs DL·S 1065 

power 2N456 K 50w 40 5 40@1.@200 2m. 40 0.048 ohm DL·S 909 
2N457 K 50w 60 5 40@1. @200 2m. 60 0.048 ohm DL·S 909 
2N45S K 50w SO 5 40@1. @200 2m. SO 0.048 ohm DL·S 909 
2N511 K SOw 40 10 10 at lOa 2m. 20 0.02S ·oh m DL·S 1050 
2N511A K SOw 60 10 10 at l Oa 2m. 30 0.025 ohm DL·S 1050 
2N511B K SOw SO 10 10 al lOa 2m. 40 0.025 ohm DL·S 1050 
2N512 K SOw 40 15 10 at 15a 2m. 20 0.025 ohm DL ·S 1051 
2N511A K SOw 60 15 10 at 15a 1m. 30 0.025 ohm DL·S 1051 
2N512B K SOw SO 15 10 at 15a 2m. 40 0.025 ohm DL·S 1051 
2N513 K SOw 40 20 10 at 20a 2m. 20 0.025 ohm DL·S 1052 

pnp 2N51 3A K SOw 60 20 10 at 20a 2m. -30 0.025 ohm DL·S 1051 
2N513B K SOw SO 20 10 at 20a 2m. 40 0.025 ohm DL·S 1052 
2N514 K SOw 40 25 10 at 25a 2m. 20 0.025 ohm DL·S 1053 
2N514A K SOw 60 25 10 at 2Sa 2m. 30 0.025 ohm DL·S 1053 
2N51 4B K SOw SO 25 10 at 25a 2m. 40 0.025 ohm DL·S 1053 
2NI021 K 50w 100 5 23 at Sa avg. 2m. 100 O.OS ohm DL·S 963 
2NI022 K 5Dw 120 5 23 at Sa avg. 2m. 120 O.OS ohm DL·S 963 
2NI 042 Bi 20w 40 3 20 at 3a 60 125 20 0. 16 ohm DL·S 1066 
2NI043 B§ 20w 60 3 20 at 3a 60 125 30 0.16 ohm DL·S 1066 
2NI044 Bi 20w SO 3 20 at 3a 60 115 40 0.1 6 ohm DL·S 1066 
2NI 045 Bi 20w 100 3 20 at 3a 60 125 50 0. 16 ohm DL·S 1066 

phototransistor 
800 65 npn 20 5 DL·S SIO 

*' Current Gain h ) spread 2: 1 or less t Min. audio ower ain ( Ie Class A/ Class B. § To speCify case type C add suffix ( 1) to type number To speCify case type T add suffix (-2) to type number 

FOR OFF- THE-SHELF DELIVERY ON ALL TI SEMICONDUCTORS AND COMPONENTS, ORDER IN THE FOL
LOWING QUANTITIES: silicon and germanium transistors, silicon diodes and rectifiers, carbon 

film resistors, 1-999; sensistor silicon reSistors, 1-499; tan-Tl-cap tantalum capacitors, 1-99, 
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BUILT-IN 
RELIABILITY 

Low Rcs (O.OSf! ) at high temperatures 
insured by large ring emitter-base 
area . Leakage currents minimized by 
all welded construction . .. no con
taminating solders or fluxes used! 

High current -carrying capacity and 
maximum safety against over-heating 
provided by heavy gO-mil emitter lead. 

GERMANIUM TRANSISTOR 
APPLICATION NOTES 

r-----------------------------------------------------------------
630 WATT DC-TO-DC POWER CONVERTER 90% EFFICIENT 

INPUT 
28 VOLTS 
25 AMPS 

+ 

IK 
1/4 w 

2,n 20w 

NOTES 
LS may ·be wound according to the output voltage desired. 
allowing abou t 0.639 turns per vol!. The wire size should 
be large enough to allow one circu lar mil per millampere. 
Th e output current and load will then' determine 02. 03. 
04. OS. and C4. 
L2. L3-17 turns each #10 bililar wound 
Ll . L2-4 turns each H16 

Core-type S0022-2A Magnetics. Inc. 
Ql . Q2-2NSI4B 80 volt 2S amp each mounted on a mini
mum 01200 SQ in . 01 Ii" aluminum lor operation up to SO°C. 

01-IN1l24 mou nted on a minimum of 1 sQ in . of exposed 
aluminum 1/ 16" thick. Operation to SO°C. 

Frequency about 1 kc. 

+ 

' .. _________________________________ L--___________________________________________________________ _ 

REDUCE YOUR COMPONENT COSTS 
WITH ONE TI POWER TRANSISTOR! 
Save on overall costs and up your circuit reliability by 
selecting one specific TI germanium power transistor 
for your high power circuitry job. The need for tran
sistor paralleling is greatly reduced ... and, in many 
applications, eliminated ... with TI's newest high 
current alloy-junction power transistor series. If you 
are using two types in parallel for a 25-amp job, save 
by using one TI high current alloY-Junction transistor! 
Ranging from 10 to 25 amps in 40, 60, or 80 volt types, all 

maximum ratings at 250 C 
... ... 'T ... ... 

p p 
ro; ro; 

VCBO Collector-to- Base Voltage ( I e = -Sma. I , = 0) -40 -60 
VCEX Collector-to-Emitter Voltage (V ., = + 0.2 v. Ie = -Sma) -40 -60 

units feature guaranteed gain at maximum rated cur
rents and 1.5 volts V OE . For your high current switching 
applications, all types highlight typical switching times 
at 25 °C of 12.0 Msecs (ton) and 7.0 Msecs (torr). 

GET OFF-THE-SHELF DELIVERY at factory prices in 1-999 
quantities on these high-reliability germanium transistors, 
use-proved by hundreds of customers and guaranteed for 
one full year by TI! 

~ ~ ~ ~ ~ 
,.,'T 4' ~ 

.,.'T ~ ... ... ... ... ... ... ... 
p p p p p p p p p p ~ 

ro; ro; ro; 'ro; ro; ro; ro; ro; ro; ro; ,f 

-80 -40 -60 -80 -40 -60 -80 -40 -60 -80 
-80 -40 -60 -80 -40 -60 -80 -40 -60 -80 

VEBO Emitter-to-Base Voltage (I , = -Sma. I e = 0) _-30_ _-30_ _ - 30 -----..:.- --30 __ 

Ie OC Collector Current --10_ 
I, OC Emitter Current 10-
I . Base Current 

Total Dissipation 
T J Junction Temperature 

....---15~ _-20 __ --2S-

.--- IS- 20- 2S--
-S 

80 
9S 
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